Role of β-adrenoceptors, cAMP phosphodiesterase and external Ca2+ on polyamine-induced relaxation in isolated bovine tracheal strips.
Polyamines relax several smooth muscles and elicit cardiotonic effects in the rat heart via interactions with β-adrenoceptors. The aim of this work was to establish whether β(2)-adrenoceptors were involved in polyamine-relaxation of bovine tracheal strips. Endogenous polyamines displaced the specific radioligand, [(3)H]dihydroalprenolol, but spermine was the most potent. The polyamines elicited an acute transient relaxation, which was independent of β-adrenoceptor activation, followed by a maintained component, which was shown to be dependent on β-adrenoceptor activation because it was antagonized and reversed by propranolol. Polyamines did not alter salbutamol-induced acute relaxation. Polyamines modified the salbutamol-induced long-term effect on airway tone, which was shown by a partial reversal of β-adrenoceptor desensitization. This process was delayed by α-difluoromethylornithine, but spermine increased the latency and time of reversal and decreased receptor desensitization. Putrescine prolonged the time-constant without changes in the desensitization. Spermine, but not putrescine, might block Ca(2+) channels, because it relaxed KCl- or electrical stimulated-contractions, which are related to Ca(2+) influx, and the inhibition of cAMP phosphodiesterase activity. These differences might explain the functional differences observed between putrescine and spermine. Therefore, polyamines may modulate airway smooth muscle tone and interfere with the mechanism of receptor desensitization via several mechanisms involving β(2)-adrenoceptors, Ca(2+) influx and cAMP phosphodiesterase.